Expansion of mesenchymal stem cells using a microcarrier-based cultivation system: growth and metabolism.
For the continuous and fast expansion of mesenchymal stem cells (MSCs), microcarriers have gained increasing interest. The aim of this study was to evaluate the growth and metabolism profiles of MSCs, expanded in a microcarrier-based cultivation system. We investigated various cultivation conditions to expand goat mesenchymal stem cells on Cytodex 1 microcarriers. These conditions differed in feeding regime, i.e. the addition of fresh proliferation medium, with or without new microcarriers. For all conditions, cell attachment, cell proliferation, energy source consumption, metabolite production, and cell distribution on the microcarriers were studied. Attachment efficiencies of 40% were obtained followed by successful expansion up to 15 cultivation days. Depending on the feeding regime, an exponential growth, stationary growth, and decline growth phase could be distinguished. Addition of 30% fresh medium containing microcarriers every three days showed the longest continuous proliferation of goat MSCs on microcarriers. This feeding regime has the advantage that metabolites, such as ammonia, are diluted and that new energy sources, such as glucose and glutamine, and additional surface area are provided to the cells. In addition, by adding extra microcarriers a more homogenous cell distribution on the microcarriers is obtained as a result of bead-to-bead transfer. A correlation between nutrient consumption, metabolite production and cell growth was observed. The decreasing yield of lactate from glucose over time indicated a possible shift in cellular metabolism.